Imaging cytoplasmic free calcium in histamine stimulated endothelial cells and in fMet-Leu-Phe stimulated neutrophils.
Intracellular free [Ca2+] ([Ca2+]i) was imaged in Fura-2 loaded human umbilical vein endothelial cells, using dual excitation light, an inverted epifluorescence microscope and a silicon intensified target camera. Oscillations of [Ca2+]i were induced in these cells by 0.5 microM histamine. Because the image processor contained a large random access memory of 32 Mbyte, it was possible to follow these oscillations over a period of several minutes with a time resolution of approximately 2 s. Plots of the variation of average [Ca2+]i measured from these images in neighbouring cells showed that not only were the oscillations asynchronous but also that they occurred at different frequencies. This indicates that there is no strong coupling of [Ca2+]i in adjacent endothelial cells. The rise in [Ca2+]i stimulated by 0.5 microM histamine was qualitatively imaged at 80 ms intervals by recording images at 380 nm only. [Ca2+]i-independent variations in image intensity were removed by ratioing these images against a 380 nm image obtained before the stimulation by histamine. Such images revealed that [Ca2+]i rises first locally and then propagates across the cell at approximately 50 microns.s-1. Neutrophils were imaged following stimulation by fMet-Leu-Phe, also with a time resolution of 2 s. Three responses were determined from the images: (a) the rise in [Ca2+]i; (b) the cell spreading; and (c) the chemokinesis. Measuring these responses in single cells clearly showed the temporal relationships with the responses occurring in the order listed above.